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Purpose: Medication adherence is a crucial component in the management of elderly with co-morbid chronic conditions. Hence, this 
study aimed to investigate the determinants of medication non-adherence among rural elderly with co-morbid chronic conditions of 
hypertension (HTN) and type 2 diabetes mellitus (T2DM) in India.
Patients and Methods: This cross-sectional study adopted the probability proportional to size (PPS) sampling technique to find the 
determinants of medication non-adherence among elderly residing in rural coverage areas of five randomly selected primary health 
centres (PHC) in Udupi district, Karnataka, India. A total of 360 elderly (72 samples from each cluster) who met the inclusion criteria 
and consented were interviewed using predesigned prevalidated and standardized or reliable tools. The data were coded and entered in 
SPSS version 16.0 and analyzed using both descriptive and inferential statistics.
Results: The study found that 55.6% (n=200) of rural elderly with co-morbid conditions HTN and T2DM were non-adherent to their 
medications and established Spearman correlation coefficient rank (r) value between undesirable person-related factors (r=−0.444); 
good family support (including financial support) (r=0.185); poor accessibility to healthcare facility (r=−0.209); detrimental medica-
tion-related factors including high cost of medication (r=−0.237) were found to be significant at 0.05 level of confidence (p < 0.05). 
Further, the study depicted that the chi-square test (χ2) was identified to be significantly associated (p<0.05) with a variable such as 
education, knowledge, number of illnesses and impairments, vision, memory, and physical impairments.
Conclusion: Medication adherence could be improved among rural elderly with co-morbid conditions by identifying and addressing 
the determinants at the earliest. Further, it is vital to identify the suitable intervention program to address these avoidable problems.
Keywords: drug compliance, factors, old age people, multiple chronic conditions

Introduction
Multiple chronic disease conditions are often called co-morbid chronic conditions or multi-morbidity and it has become common 
among young adults and elderly those who are receiving healthcare services at present days.1 Due to physiological changes 
among the elderly, they are more prone to get affected with multiple chronic disease conditions which may lead to frequent visits 
to hospital/doctors, and pharmacy than the younger population and it might subsequently result in polypharmacy.2–4

Co-existence of HTN and T2DM is very common across the globe and such combinations lead to a higher risk of 
getting cardiovascular and renal complications.5,6 Medication non-adherence or suboptimal adherence to the medications 
is a well-known factor that contributes to the poor control of blood pressure and glycaemic level.7,8
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Medication adherence is a vital element in the treatment of many chronic illnesses to ensure therapeutic benefits for 
patients. However, it has always been a problem among people with medical illnesses, especially among the elderly.9 

Suboptimal adherence to the medication might contribute to the occurrence of certain newer health problems or diseases, 
functional impairments, poor quality of life, frequent visits to the hospital and pharmacy, poor outcomes, and the 
increased average length of hospital stay, which further raises the overall healthcare, cost/expenditure, and service 
utilization.10–12

Medication adherence is complex, and the behaviour towards maintaining optimum adherence to the treatment 
regimen has been majorly influenced by the factors that are relating to healthcare providers, patients, the existing 
healthcare system, medication, and socioeconomic conditions.13–15 Person-related factors can be intentional or uninten-
tional. Intentional behaviours are influenced by the patient’s level of satisfaction, beliefs, attitude towards the disease 
condition, adverse effects of medication, and expectations of improvement on health which results in an active decision 
to stop taking medication or modify the treatment regimen without the treating physician’s knowledge. Unintentional 
factors are such that influence the patients’ to possess inappropriate medication-taking behaviour due to their level of 
education and knowledge, diminishing cognitive ability, poor vision and hearing impairments, and other physical 
disabilities. Prescribing complex treatment regimens, lack of coordinated care among healthcare team members, and 
failing to establish a trustable relationship and good communication with the patients by the healthcare providers can lead 
to misunderstanding of treatment regimen and poor adherence to the medication. Unequal distribution of healthcare 
facilities in certain demographic areas can cause poor accessibility to the healthcare system which might further 
contribute to suboptimal treatment compliance by patients. The most significant medication-related factors are the 
cost, size, taste, and side effects of drugs. Reduced social and family support, financial constraints, and poor public 
transport facility are the socio-economic conditions that affect the medication adherence behaviour of a person.15–18

Medication adherence is an essential element of care for any group of patients, especially among older people as they 
are more vulnerable to following suboptimal adherence to the prescribed medications due to multi-morbidity, poly-
pharmacy, and poor cognition which occur due to the physiological changes in their body.18–20 According to the 
evidence, medication non-adherence among elderly patients is more prevalent and the cost of medication, financial 
constraints, and beliefs in alternative therapies are the important factors to be considered while addressing this 
phenomenon.21–23

Multi-morbidity is also more prevalent among elderly residing in rural areas, and the overall prevalence of multi- 
morbidity was 48.8% which dyads (25%) being the most common form, followed by triads (15.2%) in India24 and they 
are more affected with the co-existence of HTN and diabetes mellitus.25 However, very few research studies have been 
conducted to explore the problems and factors associated with medication non-adherence among elderly with co-morbid 
chronic conditions in rural India. Hence, this unique study intended to investigate the determinants of medication non- 
adherence among rural elderly with co-morbid chronic conditions of HTN and T2DM in India with the view to develop 
a participant-tailored intervention program to manage their medications as non-adherence to the medication is believed to 
be the complex health behaviour with multifaceted determinants.26

Materials and Methods
Sample and Sampling Technique
The cross-sectional study was conducted from December 2019 to February 2021 using the Probability Proportional to 
Size (PPS) sampling technique. The study did not recruit the participants between April and August 2020 as there was 
a restriction from the institutional ethics committee to conduct the research studies due to the nationwide lockdown in 
India due to COVID spread. A total of 360 rural elderly with co-morbid HTN and diabetes mellitus were involved in the 
study. The sample size was calculated using a scientific method based on the pilot study report. The calculation was done 
to identify the probability of selection of each sampled cluster based on the primary survey report which was conducted 
by the investigators to identify the prevalence of elderly with co-morbid conditions of HTN and diabetes mellitus in rural 
coverage areas under seven selected PHCs in Udupi district, Karnataka, India.
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As per Table 1, the clusters sampled for the study were the village coverage areas of selected PHCs which include 
Hirebettu (Cluster −1), Pernankila (Cluster −2), Kukkehalli and Peradoor (4), Kolalagiri (5), Pethri (6) and 72 
individuals from five randomly selected clusters were sampled by using non–probability purposive sampling 
technique.

Tools Used for the Study
Patient characteristics proforma is a tool which was used to understand the participants’ basic demographic and clinical 
proforma.

Hill-bone compliance scale was used to measure the medication non-adherence rate among elderly with co-morbid 
conditions of HTN and diabetes mellitus and it is a 14-items standardized tool for African American patients with high 
blood pressure. This tool was modified to the context for measuring the selected chronic conditions for the study after 
obtaining permission from the original author. The final modified scale had 9 items. Hence, the exact score of 9 is 
adherent and less than 9 is considered to be non-adherent. Reliability (r) of the original tool was 0.84 (n=341) and the 
reliability of the translated tool in the Kannada (official language of Karnataka state, India) version was (r=0.99; n=20) 
established in Indian settings before administering the questionnaire to the study participants.

Factors influencing medication adherence were assessed using a rating scale that consists of 25 items with three 
options such as “Always”, “Sometimes”, and “Never”. The determinants of medication adherence were grouped, and the 
final tool consists of four categories of factors which includes Undesirable person-related factors (Individual factors (9 
items)), Good familial support including financial support (Familial factors (6 items)), Poor accessibility and availability 
of healthcare facility (Social factors (4 items)) and Detrimental medication-related factors including the high cost of 
medication (Medication-related factors (6 items)).

The person-related factors include the major elements of understanding the need/importance of taking regular 
medication/treatment, diet and exercise control, and nature of disease condition, forgetfulness, and unfavorable 
opinions about taking medication for their illness. Familial factors include the elements that are supportive (including 
financial support) to the patient to maintain compliance with their prescribed medication. Social factors focused on 
measuring the poor accessibility and availability of healthcare facilities. The medication-related factors assessed the 
detrimental elements, which include high cost of medication, side effects or adverse effects of the drug, disinclina-
tions of taste and smell of drug, and polypharmacy that yielded to confusion about the medication regimen, time, and 
dose.

The positive items in the tools were scored as always −3; sometimes −2; never −1 and the negative items were scored 
in reverse order. This tool was developed by researchers based on an extensive literature review and reviewed by the 

Table 1 Cal-Clusters Sampled (Probability of Selection for Each Sampled Cluster)

A B C D E F G H

Cluster Size (a) Cumulative 
Sum

Clusters 
Sampled

Prob 1 Individuals Per 
Cluster (c)

Prob 2 Overall 
Weight

PHC 1 104 104 59 59% 72 69% 2.4

PHC 2 146 250 234 84% 72 49% 2.4

PHC 3 52 302

PHC 4 197 499 409 113% 72 36% 2.4

PHC 5 199 698 584 114% 72 36% 2.4

PHC 6 142 840 759 81% 72 51% 2.4

PHC 7 34 874(b)
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subject experts. The translated tool in the Kannada (Local language) version was also tested for its reliability (r=0.74) 
before the administration to the study participants.

Ethical Consideration
The ethical clearance for the study was obtained (IEC Number: 487/2018) from the Institutional Ethical Committee of 
Kasturba Medical College and Kasturba Hospital, and the study was conducted following the Declaration of Helsinki. 
The study was also registered under the Clinical Trials Registry of India (CTRI Number: CTRI/2018/10/015962). The 
study included only the consented participants after signing an informed consent form.

Inclusion Criteria/Exclusion Criteria
The study included elderly aged 60 years and above residing in selected clusters and diagnosed and taking prescribed 
treatment for the co-morbid conditions of HTN and T2DM at least for 3 months based on the allopathic system of 
medicine.

The study excluded the elderly with chronic illnesses who had a previous experience of being part of any other project 
related to drug compliance and also elderly with any other major diagnosed co-morbid illness such as renal failure/kidney 
disease on dialysis treatment, and other illnesses such as cancer in any situ, TB, HIV/AIDS as their treatment regimen or 
strategies are varied and complex.

Data Collection
Administrative permissions were obtained from the District Health Office (DHO-Udupi district, Karnataka) and Medical 
Officer – In-charge from respective PHCs to gain co-operation to collect data from their rural coverage areas and to meet 
the elderly with co-morbid conditions of HTN and diabetes mellitus at their residential places or homes.

The pilot study was conducted on 40 elderly with co-morbid conditions of HTN and diabetes mellitus residing in 
selected clusters (eight samples from five village clusters), not involved in the study to understand the feasibility of using 
the methodology in the large-scale study. Data were obtained through a face-to-face interview by the primary investigator 
using standardized and pre-structured and pre-validated questionnaires after obtaining written informed consent from the 
elderly who met the inclusion sampling criteria. The quality of data was cross validated by other investigators of the 
study.

Precautionary Measures Taken to Prevent the Spread of COVID-19 During Data 
Collection
The study continued the data collection once the ethical committee permitted it to continue as per government guidelines. 
The strict adherence to the COVID appropriate behaviour such as wearing a mask, face shield, and hand gloves, social 
distancing, etc., was maintained, and the guidelines issued for conducting community-based research studies from the 
government of India were also followed throughout the study by the investigator.

The investigator was regularly screened in a phased manner for COVID and had an RT-PCR negative report before 
the interaction with the study participants. On the other hand, the study participants were screened for any COVID-like 
symptoms before the start of data collection. The elderly with co-morbid conditions who had symptoms and tested 
positive for COVID at the time of data collection were excluded from the study.

Analysis
The data were coded, entered, and analyzed by Statistical Package for the Social Sciences (SPSS) version 16. The entered 
data in SPSS were cross verified for their accuracy by performing a random check of the responses in the questionnaires 
and the data in the software.

Patient characteristics proforma and medication adherence scores of the elderly were analyzed using descriptive 
statistics and reported in terms of frequency (f) and percentage (%).
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The Spearman correlation coefficient (r) test was chosen to compute the correlation between medication compliance 
and its influencing factors as the data were skewed. The chi square-test was computed to understand the association 
between the medication adherence and selected demographic variables, clinical variables, healthcare facility, medication- 
related variables, and knowledge variables to determine if a difference between these two data is due to chance or it is 
due to the relationship between the variables.

Results
The study included responses from all 360 participants and presented the findings below:

Sample Socio-Demographic Characteristics
The mean age of the study participants were 69 years (SD = 7.464) and almost 54.2% (195) of them were aged between 
60 and 69 years; 61.9% (223) of them were female. Most of the participants were reported to have completed their 
primary (44.7% (161)) and secondary/higher secondary (29.7% (107)) school education. Two hundred and ninety-nine 
(83.1%) among 360 elderly participants were not employed and depended on their pension or family for their daily 
necessities including health and 185 (51.4%) elderly among 360 were the beneficiaries of various government pension 
schemes in India. For example, the Indira Gandhi National Widow Pension Scheme or Indira Gandhi National Old Age 
Pension Scheme and most (89.4% (322)) among them were receiving pensions lower than 1000 INR.

A limited amount of elderly with co-morbid illness are living alone (5.6% (20)) and with a spouse (17.2% (62)) and 
the remaining are residing with their family (278 (77.2%)). More than 60% of the study participants (230 (63.9%) have 
told that they belonged to below poverty line (BPL) card holders in India. Almost 61.9% (223) of the study participants 
were not enrolled in any insurance schemes. However, the remaining (137 (38.1%)) enrolled in one of the health 
insurance schemes that are available to them through private or government agencies including Ayushman Bharat, 
a newer initiative from the Government of India (Table 2).

Table 2 Frequency and Percentage of Sample Socio-Demographic Characteristics 
(n=360)

Variables Frequency (f) Percentage (%)

Age in years:

60–69 195 54.2

70–79 118 32.8

80–89 46 12.7

90–99 01 0.27

Gender:

Male 137 38.1

Female 223 61.9

Educational status:

Illiterate 71 19.7

Primary school 161 44.7

Secondary school/Higher secondary school 107 29.7

(Continued)
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Prevalence of Medication Non-Adherence Among Elderly with Co-Morbid Chronic 
Illness
Among 360, more than 50% of the rural elderly (f=200; 55.6%) with co-morbid conditions of HTN and diabetes mellitus 
were non-adherent to their prescribed medications and the remaining 44.4% (f=157) of them were adherent to anti- 
hypertensive and anti-glycemic drugs.

Determinants of Medication Non-Adherence Among Elderly with Co-Morbid Chronic 
Illness
Relationship Between Medication Adherence with Its Influencing Factors
To find out the relationship between medication adherence and its influencing factors, the Spearman correlation 
coefficient (r) was chosen to perform as the data were skewed and it was computed between the exact score of 
medication compliance and its influencing factors, and the findings are presented in Table 3.

The results showed that the obtained “r” value between undesirable person-related factors (r= −0.444); good family 
support (including financial support) (r=0.185); poor accessibility to healthcare facility (r=−0.209); detrimental 

Table 2 (Continued). 

Variables Frequency (f) Percentage (%)

Diploma/Graduate 20 5.6

Post graduate 1 0.3

Present occupation:

Employed 27 7.5

Not employed 299 83.1

Self employed 34 9.4

Living status:

Living alone 20 5.6

With spouse 62 17.2

With family 278 77.2

Family income status

Below poverty line (BPL) 230 63.9

Above poverty line (APL) 130 36.1

Receiving pension

Yes 185 51.4

Pension amount:

Lower than 1000 322 89.4

1001–10,000 20 5.6

More than 10,001 18 5.0

Enrolled in an insurance scheme

Yes 137 38.1
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medication-related factors including high cost of medication (r= −0.237) were found to be significant at 0.05 level of 
confidence (p < 0.05).

The obtained Spearman correlation coefficient (r) value also showed that there is a weak to moderate negative 
correlation between the patients’ medication adherence and undesirable person-related factors, poor accessibility to the 
healthcare facility, and detrimental medication-related factors including the high cost of the medication. Hence, it could 
be interpreted as:

● When the undesirable person-related factors are decreased, there will be an increase in medication compliance 
among the elderly with the co-morbid illness of HTN and diabetes mellitus. The study denotes the person-related 
factors that are undesirable are poor understanding of the need for taking regular treatment, nature of disease 
condition, forgetfulness, the time factor, and various beliefs/opinions on consumption of medication for their illness.

● When there is improved availability and accessibility to healthcare facilities including hospitals and pharmacies, the 
medication non-adherence rate among the elderly with the co-morbid illness of HTN and T2DM will decrease.

● When there are reduced detrimental medication-related factors including high cost, there will be an increase in 
medication adherence rate among the elderly with the co-morbid illness of HTN and diabetes mellitus. The 
medication-related factors that are detrimental to hinder medication adherence among the elderly are the high 
cost of medication, fear about side effects or adverse effects of the drug, disinclinations of taste and smell of the 
drug, and polypharmacy that yield to confusion about the medication regimen, time and dose.

Further, the obtained Spearman correlation coefficient (r) value showed that there is a weak positive correlation between 
the patient’s medication adherence and good family support including financial support. Hence, it could be interpreted as 
good family support and financial assistance from family members will increase medication adherence among the elderly 
with co-morbid conditions of HTN and diabetes mellitus to a certain extent.

Association Between Medication Adherence and Selected Demographic Variables of 
Elderly with Co-Morbid Chronic Illness
Data Table 4 shows that the obtained chi-square value (χ2) is not found to have a significant association (p>0.05) between 
medication adherence and the selected socio-demographic variables such as age, gender, education, occupation, living 
status, family income status, receiving a pension, amount of pension and insurance facility.

The obtained chi-square test value (χ2) revealed that there is no significant association (p>0.05) between medication 
adherence and the clinical variable such as the absence of functional impairments, presence of hearing impairment, and 
duration of illnesses of HTN and diabetes mellitus. However, it is found to have a significant association with other 
notifiable clinical variables such as poor vision, memory impairment, physical disability, presence of more than one or 
multiple functional impairments, and other co-morbid illnesses (Table 5).

Table 3 Correlation Between Influencing Factors and Medication Compliance n=360

Variables Medication Compliance

r p

Undesirable person-related factors (Individual factors) −0.444 0.000*

Good familial support including financial support (Familial factors) 0.185 0.000*

Poor accessibility and availability of healthcare facilities (healthcare system or social factors) −0.209 0.000*

Detrimental medication-related factors including the high cost of medication (medication-related factors) −0.237 0.000*

Note: *p<0.05 level of significance.
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Table 4 Association Between Selected Socio-Demographic Variables and Medication Compliance of Elderly with Co- 
Morbid Conditions of HTN and Diabetes Mellitus n=360

Socio-Demographic Variable Adherent Non-Adherent χ2
(df) p-value

f % f %

Age (in years)

60–69 85 23.6 110 30.6 0.449(2) 0.799

70–79 52 14.4 66 18.3

80–89 22 6.1 24 6.7

90–99 01 0.27 0 0

Gender

Male 62 17.2 75 20.8 0.059(1) 0.808

Female 98 27.2 125 34.7

Educational status

Illiterate 29 8.1 42 11.7 9.440(4) 0.051

Primary school 62 17.2 99 27.5

Secondary and Higher secondary school 55 15.3 52 14.4

Diploma and Graduate 13 3.6 07 1.9

Postgraduate 1 0.3 0 0

Present occupation

Employed 12 3.3 15 4.2 1.284(2) 0.526

Not employed 136 37.8 163 45.3

Self-employed 12 3.3 22 6.1

Living status

Living alone 8 2.2 12 3.3 0.759(2) 0.684

With spouse 25 6.9 37 10.3

With family 127 35.3 151 41.9

Family income status

Below poverty line (BPL cardholders) 96 26.7 134 37.2 1.888(1) 0.169

Above poverty line (APL cardholders) 64 17.8 66 18.3

Getting pension

Yes 83 23.1 102 28.3 0.027(1) 0.869

No 77 21.4 98 27.2

Amount of pension received

<1000 138 38.3 184 51.1 3.256(2) 0.196

1001–10,000 11 3.1 9 2.5

>10,001 11 3.1 7 1.9

(Continued)
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Table 4 (Continued). 

Socio-Demographic Variable Adherent Non-Adherent χ2
(df) p-value

f % f %

Enrolled in insurance (Govt/Private)

Yes 60 16.7 77 21.4 0.038(1) 0.846

No 100 27.8 123 34.1

Note: P<0.05 level of significance.

Table 5 Association Between Selected Clinical Variables and Medication Compliance of Elderly with 
Co-Morbid Conditions of HTN and Diabetes Mellitus n=360

Clinical Variables Adherent Non- Adherent χ2
(df) p-value

f % f %

Functional status

No impairment
Yes 138 38.3 183 50.8 2.536(1) 0.111
No 22 6.1 17 4.7

Vision impairment

Yes 124 34.4 172 47.8 4.394(1) 0.036*
No 36 10 28 7.8

Hearing impairment
Yes 44 12.2 71 19.7 2.617(1) 0.106
No 116 32.2 129 35.8

Memory impairment

Yes 48 13.3 106 29.4 19.210(1) 0.000*
No 112 31.1 94 26.1

Physical disability

Yes 24 6.7 50 13.9 5.443(1) 0.020*
No 136 37.8 150 41.6

Number of functional impairments

Live with single impairment (<1) 95 26.4 66 18.3 25.013(1) 0.000*

Live with more than one or multiple impair 

ments (>1)

65 18.1 134 37.2

Duration of hypertensive illness (In years)

1. − 3 30 8.3 41 11.4 1.041(5) 0.959

3.1–6 27 7.5 36 10

6.1–9 22 6.1 28 7.8

9.1–12 29 8.1 38 10.6

12.1–15 21 5.8 20 5.5

>15 31 8.6 37 10.3

(Continued)
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The data in Table 6 show that the obtained chi-square value (χ2) is not found to have a significant association (p>0.05) 
between medication compliance and the treatment facility, number of prescribed drugs, and consumption of comple-
mentary therapies along with allopathic drugs.

The obtained chi-square value (χ2) is found to have a significant association (p<0.05) between medication adherence 
and knowledge about health conditions and their associated complications and knowledge of the importance of taking 

Table 5 (Continued). 

Clinical Variables Adherent Non- Adherent χ2
(df) p-value

f % f %

Duration of diabetic illness (In years)

0–3 28 7.8 43 11.9 5.635(5) 0.343

3.1–6 34 9.4 49 13.6

6.1–9 19 5.3 31 8.6

9.1–12 30 8.3 34 9.4

12.1–15 21 5.8 15 4.2

>15 28 7.8 28 7.8

Presence of other co-morbid illnesses 
(Stroke, CHD, arthritis, asthma, COPD, cancer, 

BPH, knee pain/leg pain/back pain, etc.)

Yes 96 26.7 152 42.2 10.618(1) 0.001*

No 64 17.8 48 13.3

Note: *p<0.05 level of significance.

Table 6 Association Between Treatment Facility and Medication Related Variables and Medication 
Compliance of Elderly with Co-Morbid Conditions of HTN and Diabetes Mellitus n=360

Health Facility/Medication-Related Variable Adherent Non-Adherent χ2
(df) p-value

f % f %

Treatment facility

Government 27 7.5 32 8.9 0.050(1) 0.824

Private 133 36.9 168 46.7

Number of prescribed medications

1–2 33 9.2 40 11.1 0.175(2) 0.916

2–4 72 20 87 24.1

>4 55 15.3 73 20.3

Self-consumption of Ayurveda/ 
complementary/herbal therapies

Yes 29 8.0 50 13.9 2.453(1) 0.117

No 131 36.4 150 41.7

Notes: p<0.05 level of significance.
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medications. It is not significantly associated with the awareness of how to take the medications (Table 7). Therefore, it 
could be interpreted as adherence to anti-hypertensive and anti-glycaemic drugs among the elderly with co-morbid 
conditions of HTN and diabetes mellitus could be dependent or influenced by the knowledge of disease conditions and 
their complications as well as the knowledge about the importance of consumption of regular medications. It is also 
revealed and interpreted that, medication compliance is independent of the patients’ awareness of how to take their 
medications.

Discussion
The present study aimed to find the determinants of medication non-adherence among elderly with co-morbid chronic 
conditions residing in rural areas and the study findings are discussed under the headings of medication non-adherence, 
determinants that are related to patients, healthcare providers, health system, medication, and socio-economic/familial 
conditions.

Medication Non-Adherence
In the present study, findings showed that 200 (55.6%) elderly with co-morbid conditions of HTN and diabetes mellitus 
among 360 are non-adherent to their physician-prescribed medications and other treatment regimens to control their 
blood pressure and glycaemic level. Similar results were reported in the studies that are done in other parts of India27–30 

and this result is slightly higher than the study report presented from other countries.31 However, the present study result 

Table 7 Association Between Knowledge Related Variables and Medication Compliance of Elderly with Co- 
Morbid Conditions of HTN and Diabetes Mellitus n=360

Demographic Variable Adherent Non- 
Adherent

χ2
(df) p-value

f % f %

Knowledge about health conditions and their 
associated complications

Completely aware 65 18.0 30 8.3 37.406(3) 0.000*

Partially aware 54 15 69 19.2

Somewhat aware 23 6.4 68 18.9

Unaware 18 05 33 9.2

Knowledge about the importance of taking regular 
medications

Completely aware 68 18.8 46 12.8 18.797(3) 0.000*

Partially aware 51 14.2 67 18.6

Somewhat aware 23 6.4 51 14.2

Unaware 18 05 36 10

Awareness about how to take medications

Completely aware 126 35 135 37.5 5.887(3) 0.117

Partially aware 19 5.3 33 9.2

Somewhat aware 7 1.9 14 3.9

Unaware 8 2.2 18 05

Note: *p<0.05 level of significance.
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is contradicted by the hospital-based study which was done before the COVID pandemic in the same district of 
Karnataka state, India, and it shows a 16.9% difference in the non-adherence rate and higher adherence rate (61.4%) 
among elderly to anti-hypertensive medications.32 This difference must have occurred due to the pre and post-COVID 
data collection period, co-morbid status of the elderly, and the variations in the study settings.

Person-Related Factors
In the current study, 54.2% (f=195) of the elderly reported to be between the age group of 60 and 69 years, and 61.9% 
(f=223) of elderly with co-morbid conditions of HTN and diabetes mellitus are found to be female and this result is 
supported by the report given by Singh, et al29 However, Singh et al had presented the higher illiteracy rate in RS Pura 
health block in Jammu district in North-West India than the present study (19.7%; f=71).

However, the chi-square test value between medication compliance among the elderly and age (χ2
= 0.449); gender 

(χ2
= 0.059); and educational status (χ2

= 9.440; p=0.05) are found to be not statistically significant at 0.05 level of 
confidence and this result is inconsistent with the report from Srivalli and Pereira30 and Sheilini et al33 However, Sheilini 
et al had given a contrasting result in the perspective of educational status to the current study showing a significant 
association with medication adherence.

The study also presents the significant association between medication adherence and knowledge about health 
conditions (χ2

= 37.406; p<0.05) and the importance of taking regular medications (χ2
= 18.797; p<0.05) among elderly 

with co-morbid chronic conditions. The study reports presented by Morisky et al,34 Bosch-Lenders et al,35 Mekonnen and 
Gelayee36 support these findings, and augment the importance of the knowledge component in hiking the medication 
adherence rate.

In the present study, the chi-square test value shows the significant influence (p<0.05) of certain clinical variables 
such as poor memory (χ2=19.210) and vision (χ2=4.394), physical disability (χ2=5.443), presence of more than one 
functional impairment (χ2=25.013) and co-morbid chronic conditions (χ2=10.618). Many authors from their scientific 
evidence had proven that cognitive impairment or poor memory is a major determinant of medication non-adherence 
among the elderly, and interventions focusing on improving their cognitive ability among the elderly will improve their 
medication adherence level and it further protects them from detrimental effects.37–41 Scientists also have reported in 
their research findings that, older people can have multiple age-related problems such as impaired vision, physical 
disabilities, and multiple morbid conditions along with other psychosocial factors which might lead to poor adherence to 
their treatment regimen.9,18,42

On the whole, the undesirable person-related factors have a significant relationship (r=−0.444; p<0.05) with medica-
tion adherence among the elderly with chronic illness. According to this study, the undesirable individual factors are poor 
understanding of the need for taking regular treatment and the nature of the disease condition, forgetfulness, inappropri-
ate drug-taking behaviour that includes wrong frequency and drug dose regimen, and the decision to stop taking 
medication by themselves and also the various beliefs/opinions on consumption of medication for their illness including 
home remedies. Most of the research findings have described the influence of person-related factors on medication 
adherence among elderly with chronic illness and also specified the importance of communication, patient–provider 
relationship, level of satisfaction, and physician-patient agreement on drug therapy.18,37–44

Healthcare System-Related Factors
Healthcare facilities in India are broadly classified into public and private. Public health facilities are sponsored by the 
government, whereas the treatment cost should be paid by the patient to the privately owned medical facility in India or it 
can be paid through availed insurance scheme by the patient to the affiliated hospitals/health facility.

In the present study, most of the rural elderly with co-morbid conditions of HTN and diabetes mellitus were taking 
treatment from a private facility (83.6%; f=301) and it does not have any significant association (χ2=0.50; p>0.05) with 
medication non-adherence. However, the poor accessibility and availability of healthcare facilities have a significant 
correlation (r=- 0.209; p<0.05) with medication adherence among them. In this study, healthcare facility factors such as 
non-availability of hospital/health centre/pharmacy within proximity of distance of patient residence, unavailability of 
physician prescribed medicines in the nearby available pharmacy, and poor transport facility to the medical care facility 
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were considered. Brown and Bussell 44 Gordon et al,45 and Kennedy et al46 mentioned in their article that, inequitable 
distribution of the healthcare system plays a barrier to medication adherence by limiting the co-ordination between the 
patient access to care and the healthcare facility and higher cost of drug or prohibitive drug costs are also considered to 
be the contributing factors for poor medication adherence. Hence, it is vital to have equitable distribution, good 
accessibility to the healthcare system, and availability of prescribed medication at medical facilities/pharmacies at an 
affordable cost to improve the medication adherence rate among the elderly with chronic illness.

Medication-Related Factors
The majority of the rural elderly with co-morbid chronic conditions (24.1%; f=87) were taking two to four medications or 
more than four medications (20.3%; f=73) per day and are non-adherent to their anti-hypertensive and anti-glycaemic 
treatment regimen. However, the chi-square test value is found to be not significant (χ2=0.175; p>0.05) between the 
number of prescribed medications and medication adherence. In contrast, this phenomenon of interest was well described 
in a nationwide population-based study done by Kim et al47 and specified in their report that, the association between 
medication adherence and the total number of medications, and age demonstrated an inverted U-shape with a peak at 
three to four total medications and age 60–69 years and irrespective of age, the adherence rate was decreased 
significantly, when the total number of drugs was nine or more. Hence, the treating doctor should take appropriate 
measures to improve adherence based on the total number of medications and the age of the patient.

The present study finding depicts that the consumption of Ayurveda/complimentary/herbal therapies without the 
consultation of the treating doctor was found among the limited number of elderly (13.9%; f=50) with co-morbid chronic 
conditions and it is not statistically significant with the medication non-adherence (χ2= 2.453; p>0.05). In contrast, Cuffee 
et, al48 proved that usage of two or more home remedies was significantly related to low adherence (OR: 0.55, CI: 0.36– 
0.83, P=0 0.004).

Further, the detrimental medication-related factors including the high cost of medication were identified to be the 
most significant determinant (r=−0.237; p<0.05) of the medication non-adherence among elderly with chronic illness of 
HTN and diabetes mellitus. This study refers to the high cost of the drug, fear of adverse effects, drug odor and taste, and 
multiple prescribed drug regimens or polypharmacy as the unfavorable medication-related factors for drug adherence. 
The influence of these factors on medication adherence among the elderly has been proven by many other investigators 
and reiterates the importance of focused interventions on these factors to enhance medication adherence among the 
elderly.18,23,30,49–51

Socio-Economic and Family Conditions-Related Factors
A current study report shows that, most of the rural elderly who are non-adherent to their medication are found to be 
living with their family members (41.9%; f=151); belonged to below poverty line (37.2%; f=134); depend on their old 
age pension (28.3%; f=102); receiving pension less than INR 1000 (51.1%; f=184) and not enrolled in any insurance 
scheme (34.1%; f=123). However, these factors are not having a statistically significant association with the medication 
non-adherence (p>0.05).

Further, the findings of this study showed that there is a weak positive correlation between the patients’ medication 
compliance and good family support including financial support (r=0.185; p<0.05). The parameters which include better 
family financial conditions and funding for purchasing prescribed drugs, good family support towards following therapeutic 
diet and exercise regimen and providing remainder for taking prescribed medications to elderly, and caregiver confidence in 
caring for elderly in emergencies are the good family support-related factors in this study. Many evidence related to these 
factors confirm that there is a considerable decrease in the non-adherence rate among the elderly when there is a satisfactory 
socio-economic condition and family support which also enhances their quality of life among them.52–57

Limitations
This study did not establish the relationship between the level of treatment satisfaction and patient–provider commu-
nication and IPR and medication non-adherence among elderly with co-morbid conditions.
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Conclusion
In summary, the present study findings displayed that, 55.6% of the elderly with co-morbid chronic conditions are non- 
adherent to their anti-hypertensive and anti-glycaemic drugs and established the significant relationship between 
medication non-adherence and the determinants related to the person, family and financial support, accessibility and 
availability of healthcare facility and medication including high-cost drugs and also depicted the strong evidence that, 
there are multiple determinants to medication non-adherence. Better understanding about these determinants will help the 
physician to decide on appropriate precautionary measures to prevent non-adherence of medication among elderly and 
also it helps policy makers to choose the right solution for addressing this preventable public health problem. Further 
studies on developing some patient-specific intervention program to improve medication adherence among elderly would 
be beneficial.
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